Abstract
practice gap we developed a knowledge translation intervention using an established 23 framework, the Behaviour Change Wheel. The intervention involves collaborative working 24 with stroke therapy teams to change their professional practice, and increase therapy intensity 25 by therapists prescribing supplementary self-directed arm exercise. The purposes of this case 26 series are: (1) to provide an illustrative example of how a research-informed improvement 27 process changed clinical practice and (2) to report on staff and patients' perceptions of the 28 utility (i.e. the usefulness and usability) of the developed intervention. 29
Case descriptions: A participatory action research approach was used in three stroke 30 rehabilitation units in the United Kingdom. All physiotherapists, occupational therapists, 31 therapy assistants and therapy managers participated in the knowledge translation process. 32
The intervention aimed to change four therapist level behaviours: (i) screening patients for 33 suitability for supplementary self-directed arm exercise, (ii) provision of exercises, (iii) 34 involving family/carers in assisting with exercises and (iv) monitoring and progressing 35 exercises. Data on changes in practice were collected by therapy teams using a bespoke 36 audit tool. Utility of the intervention was explored in qualitative interviews with patients and 37
staff. 38
Outcomes: Components of the intervention were successfully embedded in two of the three 39 stroke units. At these sites almost all admitted patients were screened for suitability for 40 supplementary self-directed exercise. 77%, 70% and 88% of suitable patients across the three 41 sites were provided exercises. Involving family/carers, and monitoring and progressing 42 exercises, were not performed consistently. 43 existing implementation known to have limited fidelity to the original GRASP 13 . 85
In this case series, we describe the process of implementing PRACTISE to (1) 'green' were those who had upper limb impairment and active movement and would be 126 able to safely complete self-directed exercises independently. The exercises included in 127 PRACTISE were based on the GRASP programme 12 (Appendix I). In the GRASP 128 programme patients are provided with a comprehensive manual to complete during 129 self-directed exercise. However, during the development work for PRACTISE, we 130 learned that therapists often selected exercises from the GRASP manuals for patients 13 . 131
Thus, in PRACTISE we recommended that patients be provided five exercises. 132
Therapists had autonomy to select the exercises that they felt were most suited to the 133 patient based on their level of impairment and rehabilitation goals. PRACTISE also 134 includes an audit tool to monitor the extent to which therapists performed the 'target 135 behaviours' of the PRACTISE intervention, which form the basis of discussion at the 136 meetings between therapists and researchers. 137
Outcome evaluation 138
The outcomes of interest were (i) change in therapists' behaviours and (ii) staff and patients' 139 perceptions of the utility of the intervention. We collected outcome data using the audit tool, 140 interviews with staff and patients, and field notes from site visits. The procedures for data 141 collection and analysis are described below. 142
Audit tool 143
Performance of the target behaviours by therapy teams was recorded using an audit tool. and processes in place at each site. Based on the outcomes of these meetings, the therapy 211 teams would reorganise their work to embed the screening process into their every-day 212 activity change and document this change using the audit tool. 213
The research and therapy teams then met monthly for six months to reflect on the extent to 214 which it had be possible to implement the change, identifying any issues that had arisen or 215 modifications that needed to be made to intervention components. Once the screening tool 216 had been embedded into routine practice, we would progress to the next target behaviour (i.e. 217 provision of supplementary self-directed arm exercises in the form of PRACTISE packs) 218 following the same reflexive cycle. 219 <Insert Figure 1 Study design here> 220
Significant differences emerged in the extent to which the therapy teams at each site were 221 able to initiate and drive forward implementation at the outset. For example, at Sites A and C 222 there was clear support from therapy leads in engaging with the research study and 223 maximising efforts to implement the intervention. It was also evident at both sites that more 224 senior therapists took responsibility for reminding the team about study tasks (e.g. completing 225 the audit tool) until such a time as these activities were considered to be "embedded" in 226 routine practice. However, at Site B a number of contextual factors emerged that negatively 227 impacted on the team's capacity to implement change from the outset. The team was in the 228 process of moving from a five day work week on the acute and rehabilitation units to a six 229 day service that also followed patients up in community. Additionally, the therapy team lead, 230 who had been instrumental in getting the study up and running at this site, resigned from, and 231 left her post in the first month of the study. After this departure it emerged that despite 232 positive perceptions of the value of the intervention, the team did not feel they had the basic 233 organisational structures in place to fully engage in an implementation. Despite these 234 challenges, we were able to continue with the phased implementation with the input of a 235 senior therapist. The process of implementation across the three sites is summarised in 236 Appendix II: Implementation timelines. 237 Table 3 Interview participants across sites about here> 246
Adherence to the intervention protocol 247
Almost all patients admitted onto the stroke rehabilitation unit of Sites A and C were 248 screened for suitability for self-directed upper limb exercise (98% and 97% respectively). 249
Due to an interruption in implementation at Site B with staffing changes, there were gaps in 250 the audit tool records and it was therefore not possible to estimate the percentage of 251 admissions screened, and implementation only progressed as far as prescribing exercises. 252
There was marked variation in the proportion of patients categorised as red, amber or green 253 across sites. Of the patients screened, 71% of patients were categorised as red in Site A, 254 compared to 55% at Sites B and C. Of the remaining patients categorised as amber or 255 green, 77%, 70% and 88% respectively were provided with additional self-directed exercises 256 in the form of a PRACTISE pack. Reasons for not prescribing exercises included patients 257 deteriorating or being discharged. At Site C both family involvement and reviewing of 258 exercises were documented on the audit tool which showed that these behaviours were 259 performed for over 80% of patients. Family involvement was low in Site A (13%) and can be 260 explained in part due to restricted visiting times, and an emphasis placed on the role of 261 therapy assistants in supporting patients with supplementary self-directed exercise. As a 262 consequence of time spent working towards achieving family and carer involvement at Site 263 A, we did not progress to our final target behaviour; reviewing the exercises. 'Involving others' has been identified as an effective way of overcoming practical problems 298 in patient-led therapy 19 . For example, in this study it emerged that the ward environment 299 often limited patients' opportunity to do their arm exercises because instructions and 300 equipment were not always readily available. This issue may have been overcome by more 301 active involvement of the wider multidisciplinary team. However, the optimum time to 302 involve others in the improvement process is not clear (i.e. do some components of the 303 knowledge translation intervention need to be fully embedded before widening its scope). 304
In this study we endeavoured to involve family and carers in the self-directed exercise 305 programme as this has been shown to improve outcomes for people after stroke 20, 21 . 306
However, resistance to this idea from the therapy teams and patients emerged. Family 307 dynamics, the logistics of communicating exercises family and carers and the availability of 308 therapy assistants who could fulfil this role were influencing factors. The absence of baseline data for the behaviours of interest limits the conclusions that can be 318 drawn about the extent of the change that occurred at each site. Therapy teams were 319 responsible for data collection and there were some missing data at all sites. LC and NM 320 facilitated implementation at each site and also conducted the interviews. Participants may 321 have been inclined to provide favourable responses to the interviewers' questions and audit 322 data (i.e. a social desirability bias 24 ) but it was stressed throughout that the purpose of the 323 study was to learn about the process of implementing the intervention to encourage 324 participants to be candid in relaying their experiences. 325 
